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Effects of prestress on elastic wave propagation

characteristics in the elevator wire rope
WEI Yimin, YANG Lehong , LIU Hui
(Zhejiang Provincial Key Laboratory of Mechanical & Electrical Product Reliability Technology
Research, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: When the vibration propagates in the form of elastic waves in the elevator wire rope, it will
be affected by the prestress in the wire rope and reduce the accuracy of vibration monitoring in the traction
system. In this study, the influence of prestress on elastic wave propagation in the elevator wire rope was
studied by finite element simulation and experimental analysis. Firstly, the semi-analytical finite element
method was introduced to determine the excitation frequency range. Secondly, ABAQUS software was
used to simulate the elastic wave propagating process in the elevator wire rope under non-stress and
prestress conditions, and the elastic wave propagation characteristics under different stress conditions were
analyzed. Finally, an experiment system for elastic wave signal acquisition was set up to analyze the change of
elastic wave propagation characteristics in the elevator wire rope with prestress. The results show that the elastic
wave is affected by the prestress, and when the prestress increases, the elastic wave passband range decreases and
the stopband range increases. The result indicates the reason of the difference between the vibration signal in the
car and the vibration source signal in the traction system, and provides effective reference for improving the
accuracy of the vibration monitoring in the traction system of an elevator.
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